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ABSTRACT
Introduction: Stun guns are energy-conducting weapons that are becoming more frequently 
used by law enforcement officials to subdue combative individuals, or civilians for the case 
of security. Although complications related to stun guns are well known for the victim, less is 
known about stun guns complications among their users. 
Case Series: In this case series, we reported vibration-induced Raynaud’s phenomenon 
in four individuals who were recurrent users of stun guns. Two patients were male and two 
were female. Symptoms varied from moderate to severe. Although both hands were involved, 
symptoms were more severe in the right hand. Nifedipine was prescribed for all cases. Two 
patients received Losartan, as well. All patients reported a decrease in their symptoms in 
follow-up visits. 
Conclusion: While further research is needed, clinicians should remain vigilant to stun gun 
usage as a possible cause of Raynaud’s phenomenon.
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INtroductIoN
Stun guns have been developed as non-lethal devices 
for law enforcement officers to control potentially violent 
subjects. Thus, stun guns are used as alternatives for 
firearms. Stun guns apply high voltage, pulsatile electric 
shocks to the subject, which result in involuntary skeletal 
muscle contraction. As a result, the subject is unable to 
further resist [1].
The use of stun guns is showing an increase among 
law enforcement officials because of the increasing 
demand for non-lethal weapons to subdue combative 
individuals. In the United States, in the year 2005, stun 
guns were being used by about 40% of law enforcement 
agencies, with about 150,000 devices in use by police 
officers. However, the use of stun guns is not limited to 
law enforcement officers. Worldwide, 100,000 civilians 
own a stun gun [2, 3]. In Canada, in only one province, 
more than 10,000 stun gun uses were recorded during 
six years [4].
Literature has provided conflicting results regarding 
the safety profile of stun guns for the victims. Although 
some studies among healthy volunteers have shown 
safety of these weapons [5–8], severe injuries have 
also been reported with its daily usage [9–14]. Main 
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injuries reported in victims include basilar skull fracture, 
comminuted nasal fracture, and orbital floor fracture; 
concussion, facial laceration, and subarachnoid and 
epidural hemorrhage necessitate craniotomy. Penetration 
of the outer table and cortex of the cranium by stun 
guns are also reported [8, 15]. One study in the United 
States reported an incidence of 0.25% for significant 
injuries following the use of electrical weapons. Main 
complications in this study included intracranial injuries 
and rhabdomyolysis. Mortality has been also reported 
[16].
Published literature about the safety of stun guns is 
limited to the victims, not to the users. Herein, we reported 
four cases of vibration-induced Raynaud’s phenomenon 
in the persons who fire the weapon, recurrently. In all 
cases, diagnosis was based on the user’s history of firing 
the weapon, in addition to a clinical and laboratory 
examination. Standard clinical tests included cold 
stimulation test and nail-fold capillaroscopy. Antinuclear 
antibody (ANA), erythrocyte sedimentation rate (ESR), 
and C-reactive protein (CRP) were also measured for 
some cases [17]. In all cases, a thorough investigation 
ruled out diagnosis of vasculitis.
cAsE rEPort
Herein, we reported four cases of Raynaud’s 
phenomenon that may be related to stun gun use. Out of 
four patients, two individuals were users and the other 
two were sellers of stun guns. Two patients were men, 
and other two were women. Age ranged from 22 to 34 
years. 
Symptoms of Raynaud’s phenomenon had developed 
between 1 and 48 months after the initial use of stun 
guns. Stress or cold was the stimulant in three patients. 
Symptoms were severe in only one patient, other patients 
reported mild to moderate problems. Although both 
hands were involved in some cases, symptoms were 
always more prominent in one hand. 
In all cases, treatment included avoiding use of stun 
guns in addition to medications. Nifedipine (for 18 to 
90 days) was prescribed for all cases and two patients 
received Losartan (for 21 and 38 days), as well. All our 
patients reported decrease in symptoms in follow-up 
visits (Table 1).
dIscussIoN
We believe that Raynaud’s phenomenon in our 
patients may be related to vibration. Thus, we believe the 
diagnosis in our patients is vibration-induced Raynaud’s 
phenomenon. This diagnosis should be considered as a 
new possible complication among the users of stun guns. 
As explained before, most previously reported stun 
gun injuries of eyes, genitalia, and large blood vessels are 
related to the victims, not the weapon users [18, 19]. The 
mechanism of vibration-induced Raynaud’s phenomenon 
is as follows:
Raynaud’s phenomenon has been explained by 
pathology in the central nervous system, autonomic 
dysfunction, and vasodysregulation. Symptoms are 
known to be a result of receptor and nerve ending 
dysfunction [20]. Stoyneva et al. reported in 2003, 
that vibration induces endothelial damage, as a result 
of an increase in shear stresses and elevated plasma 
level of thrombomodulin and of von Willebrand factor 
and reduced endothelium-dependent vasodilator 
responses. In patients with vibration induced Raynaud’s 
phenomenon, high concentrations of endothelin-1 
especially in most advanced stages, and a decreased 
plasma thiol level have shown an increased production 
and activity of free radicals, which contributes to 
vasospastic paroxysms [21].
We used Nifedipine for all our cases in combination 
with Losartan for two of our patients. Calcium channel 
blockers such as Nifedipine and angiotensin II receptor 
antagonist alone or in combination have shown 
therapeutic effects in Raynaud’s phenomenon [22, 23].
Table 1: Summaries of data of four patients with vibration-induced Raynaud’s phenomenon due to frequent use of stun gun.
code demographic 
data
History Exposure to stun 
guns
Presentation treatment outcome
Gender Age 
(years)
smoking Exposure 
nature
Exposure 
(months)
stress 
or cold 
stimulant 
right 
hand 
symptoms 
left hand 
symptoms
dry  
gangrene 
Nifedipine 
(days)
Losartan 
(days)
Improved
#1 male 34 Yes Seller 48 Yes Moderate Mild No 28 - Yes
#2 female 22 No User 3 No Moderate - No 60 21 Yes
#3 male 28 Yes Seller 1 Yes Moderate Mild No 90 - Yes
#4 female 28 No User 2 Yes Severe Moderate Yes 18 38 Yes
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Although vibration-induced Raynaud’s phenomenon 
is a well-defined clinical entity, it is not very clear how stun 
gun users may develop this condition. Future research is 
needed on epidemiology, etiology, and natural history of 
Raynaud’s phenomenon among individuals who use stun 
guns.
coNcLusIoN
Here we reported vibration-induced Raynaud’s 
phenomenon in users of stun guns. Stun gun users, 
including both law enforcement officials and civilians, 
should be informed of the potential serious complications 
of recurrent firing. However, any further conclusion 
needs further studies.
*********
Author contributions
Hafez Ghaheri – Substantial contributions to 
conception and design, Acquisition of data, Analysis 
and interpretation of data, Drafting the article, Revising 
it critically for important intellectual content, Final 
approval of the version to be published
Mehrdad Karimi – Analysis and interpretation of data, 
Drafting the article, Revising it critically for important 
intellectual content, Final approval of the version to be 
published
Shervin Assari – Analysis and interpretation of data, 
Drafting the article, Revising it critically for important 
intellectual content, Final approval of the version to be 
published
Guarantor
The corresponding author is the guarantor of submission.
conflict of Interest
Authors declare no conflict of interest.
copyright
© Hafez Ghaheri et al. 2014; This article is distributed 
under the terms of Creative Commons attribution 3.0 
License which permits unrestricted use, distribution and 
reproduction in any means provided the original authors 
and original publisher are properly credited. (Please see 
www.ijcasereportsandimages.com/copyright-policy.php 
for more information.)
rEFErENcEs
1. McDaniel WC, Benwell A, Kovaleski S. Electrical 
parameters of projectile stun guns. Conf Proc IEEE 
Eng Med Biol Soc 2009;2009:3184–7.
2. United States Government Accountability Office. 
TASER weapons: use of TASERs by selected law 
enforcement agencies. Washington (DC): The Office 
2005.Available: www.gao.gov/new.items/d05464.
pdf (accessed 2008 Nov 11).
3. Hamilton A. Stun guns for everyone. Time 2002 Feb 
4;159(5):50.
4. Review of conducted energy weapon use in Ontario: 
Report of the policing standards advisory committee 
2009 available at: http://www.mcscs.jus.gov.on.ca/
stellent/groups/public/@mcscs/@www/@com/
documents/webasset/ec081155.pdf
5. Ho JD, Dawes DM, Bultman LL, et al. Respiratory 
effect of prolonged electrical weapon application 
on human volunteers. Acad Emerg Med 2007 
Mar;14(3):197–201.
6. Ho JD, Miner JR, Lakireddy DR, Bultman LL, 
Heegaard WG. Cardiovascular and physiologic effects 
of conducted electrical weapon discharge in resting 
adults. Acad Emerg Med 2006 Jun;13(6):589–5.
7. Vilke GM, Sloane CM, Bouton KD, et al. Physiological 
effects of a conducted electrical weapon on human 
subjects. Ann Emerg Med 2007 Nov;50(5):569–75. 
8. Mangus BE, Shen LY, Helmer SD, Maher J, Smith RS. 
Taser and Taser associated injuries: A case series. Am 
Surg 2008 Sep;74(9):862–5.
9. Winslow JE, Bozeman WP, Fortner MC, Alson RL. 
Thoracic compression fractures as a result of shock 
from a conducted energy weapon: A case report. Ann 
Emerg Med 2007 Nov;50(5):584–6. 
10. Mehl LE. Electrical injury from Tasering and 
miscarriage. Acta Obstet Gynecol Scand 1992 
Feb;71(2):118–23.
11. Strote J, Range Hutson H. Taser use in restraint-
related deaths. Prehosp Emerg Care 2006 Oct-
Dec;10(4):447–50.
12. Kornblum RN, Reddy SK. Effects of the Taser in 
fatalities involving police confrontation. J Forensic 
Sci 1991 Mar;36(2):434–8.
13. Lee BK, Vittinghoff E, Whiteman D, Park M, Lau 
LL, Tseng ZH. Relation of Taser (electrical stun gun) 
deployment to increase in in-custody sudden deaths. 
Am J Cardiol 2009 Mar 15;103(6):877–80. 
14. Reed LD. Deaths of people who received an electrical 
shock from conducted energy devices (CEDs) or “stun 
guns”. Public Health Rep 2009 Mar-Apr;124(2):187.
15. Injury Profile weapons http://test.president.ufl.edu/
committees/civil/documents/TaserArticles.pdf
16. Bozeman WP, Hauda WE 2nd, Heck JJ, Graham 
DD Jr, Martin BP, Winslow JE. Safety and injury 
profile of conducted electrical weapons used by law 
enforcement officers against criminal suspects. Ann 
Emerg Med 2009 Apr;53(4):480–9.
17. National Heart, Lung, and Blood Institute (NHLBI); 
How Is Raynaud’s Diagnosed? Available at: http://
www.nhlbi.nih.gov/health/health-topics/topics/
raynaud/diagnosis.html
18. Bleetman A, Steyn R, Lee C. Introduction of the 
TASER into British policing. Implications for UK 
emergency departments: An overview of electronic 
weaponry. Emerg Med J 2004 Mar;21(2):136–40.  
19. Koscove EM. The taser weapon: A new emergency 
medicine problem. Ann Emerg Med 1985 
Dec;14(12):1205–8.
20. Herrick AL. Pathogenesis of Raynaud’s phenomenon. 
Rheumatology (Oxford) 2005 May;44(5):587–96.
IJCRI – International Journal of Case Reports and Images, Vol. 5 No. 2, February 2014. ISSN – [0976-3198]
IJCRI 2014;5(2):95–98.  
www.ijcasereportsandimages.com
Ghaheri et al. 98
ABOUT THE AUTHORS
Article citation: Ghaheri H, Karimi M, Assari S. Frequent use of stun gun may be associated with vibration-induced 
Raynaud’s phenomenon: A case series. International Journal of Case Reports and Images 2014;5(2):95–98.
Hafez Ghaheri is a vascular surgeon and an assistant professor at the Department of Surgery, Isfahan 
University of Medical Sciences, Isfahan, Iran. His research is focused on patients outcomes following 
surgical interventions.
Mehrdad Karimi is an assistant professor at Shahrekord University of Medical Sciences, Shahrekord, 
Iran. His research focus is on outcomes of different treatment modalities.
shervin Assari is a postdoctoral research fellow at University of Michigan School of Public Health, 
Ann Arbor, Michigan. His research interests include health behaviors, mental health, and well-being. 
His research uses advanced quantitative techniques to explore determinants of health across different 
groups. He has published more than 100 research papers in peer review journals and 4 book chapters.
Access full text article on
other devices
Access PDF of article on
other devices
21. Stoyneva Z, Lyapina M, Tzvetkov D, Vodenicharov 
E. Current pathophysiological views on vibration-
induced Raynaud’s phenomenon. Cardiovasc Res 
2003 Mar;57(3):615–24.
22. Thompson AE, Pope JE. Calcium channel blockers for 
primary Raynaud’s phenomenon: A meta-analysis. 
Rheumatology (Oxford) 2005 Feb;44(2):145–50.
23. Dziadzio M, Denton CP, Smith R, et al. Losartan 
therapy for Raynaud’s phenomenon and scleroderma: 
clinical and biochemical findings in a fifteen-week, 
randomized, parallel-group, controlled trial. Arthritis 
Rheum 1999 Dec;42(12):2646–55.
EDORIUM JOURNALS  AN INTRODUCTION
Edorium Journals: On Web
About Edorium Journals
Edorium Journals is a publisher of high-quality, open ac-
cess, international scholarly journals covering subjects in 
basic sciences and clinical specialties and subspecialties.
Edorium Journals 
www.edoriumjournals.com
Edorium Journals et al.
Edorium Journals: An introduction
Edorium Journals Team
But why should you publish with Edorium  
Journals?
In less than 10 words - we give you what no one does.
Vision of being the best
We have the vision of making our journals the best and 
the most authoritative journals in their respective special-
ties. We are working towards this goal every day of every 
week of every month of every year.
Exceptional services
We care for you, your work and your time. Our efficient, 
personalized and courteous services are a testimony to this.
Editorial Review
All manuscripts submitted to Edorium Journals undergo 
pre-processing review, first editorial review, peer review, 
second editorial review and finally third editorial review.
Peer Review
All manuscripts submitted to Edorium Journals undergo 
anonymous, double-blind, external peer review.
Early View version
Early View version of your manuscript will be published 
in the journal within 72 hours of final acceptance.
Manuscript status
From submission to publication of your article you will 
get regular updates (minimum six times) about status of 
your manuscripts directly in your email.
Our Commitment
Mentored Review Articles (MRA)
Our academic program “Mentored Review Article” 
(MRA) gives you a unique opportunity to publish papers 
under mentorship of international faculty. These articles 
are published free of charges.
Most Favored Author program
Join this program and publish any number of articles free 
of charge for one to five years.
Favored Author program
One email is all it takes to become our favored author. 
You will not only get fee waivers but also get information 
and insights about scholarly publishing. 
Institutional Membership program
Join our Institutional Memberships program and help 
scholars from your institute make their research accessi-
ble to all and save thousands of dollars in fees make their 
research accessible to all. 
Our presence
We have some of the best designed publication formats. 
Our websites are very user friendly and enable you to do 
your work very easily with no hassle.
Something more...
We request you to have a look at our website to know 
more about us and our services.  
We welcome you to interact with us, share with us, join us and of course publish with us.
Browse Journals
CONNECT WITH US
Invitation for article submission
We sincerely invite you to submit your valuable 
research for publication to Edorium Journals.
Six weeks
You will get first decision on your manuscript within six 
weeks (42 days) of submission. If we fail to honor this 
by even one day, we will publish your manuscript free 
of charge. 
Four weeks
After we receive page proofs, your manuscript will be 
published in the journal within four weeks (31 days). If 
we fail to honor this by even one day, we will publish 
your manuscript free of charge and refund you the full 
article publication charges you paid for your manuscript.
This page is not a part of the published article. This page is an introduction to Edorium Journals and the publication services. 
